Effects of long-term primidone and phenytoin administration on canine hepatic function and morphology.
Primidone, phenytoin, or phenytoin and primidone in combination were given to healthy Beagle dogs for 6 months. Serum biochemical changes in dogs given primidone alone or phenytoin and primidone in combination for the entire 6-month test period included increased activities of alanine aminotransferase, alkaline phosphatase (AP), and gamma-glutamyltransferase, and decreased concentrations of albumin and cholesterol. Changes in dogs given phenytoin alone were limited to increased AP activity and decreased albumin concentration. Sulfobromophthalein excretion and conjugated bile acid concentration were within normal limits. All dogs given primidone alone or phenytoin alone remained clinically healthy throughout the treatment period. Three of 8 dogs given both drugs in combination became clinically ill after 9, 14, and 15 weeks of treatment, and were euthanatized. Two of the dogs developed clinical jaundice. In addition to the serum biochemical abnormalities observed in clinically healthy dogs, these dogs developed hyperbilirubinemia, delayed sulfobromophthalein excretion, and increased conjugated bile acid concentrations. Histologic examination of the liver showed intracanalicular casts of bile pigment typical of intrahepatic cholestasis in all 3 dogs. Histologic findings characteristic of treated dogs included hepatocellular hypertrophy attributable to hyperplasia of the smooth endoplasmic reticulum. Single-cell necrosis and multifocal lipidosis were observed in individuals of all treatment groups. Electron microscopy of the liver showed dilated bile canaliculi and damaged sinusoidal epithelium in dogs given both drugs. The elevated serum AP activity, associated with anticonvulsant drug therapy, was found to be exclusively the liver isoenzyme by cellulose acetate electrophoresis. The hepatic AP was localized to primarily the canalicular membranes by enzyme histochemistry. There was a statistically significant positive correlation between the AP activities of liver and serum. The results of this study indicate that long-term administration of anticonvulsant drugs to dogs is associated with clinical, serum biochemical, and histologic evidence of hepatic dysfunction. High drug dosage contributed most to abnormal serum biochemical test results, and combining phenytoin with primidone was responsible for more severe electron microscopic lesions of the liver of surviving dogs and for the death of 3 dogs.